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Description 

[0001] This invent bn relates to a method of and circuit 
for performing knee correction of color signals. 

5 

Prior Art 

[0002] A video camera is required to have a function 
of vividly and simultaneously photographing bright ob- 
jects such as a light source and dark objects such as io 
shadows. To satisfy this requirement, a knee circuit is 
mounted in a video camera for perfomiing correction 
(knee correction) for lowering the level of an output sig- 
nal of a CCD (charge-coupled device) when it exceeds 
a predetermined threshold (knee point). Three knee cir- is 
cuits are mounted in a triple-plate type video camera in 
whk;h three CCDs are mounted. As a result, knee cor- 
rection is performed on a red color signal R, a green 
color signal G and a blue color signal B. Here, an expla- 
nation will be given with the assumption that knee cor- 20 
rection is indeperKJently performed on each of the color 
signals. 

[0003] The same threshold is set for each knee circuit 
to specify a level (knee point NP) of an input signal lor 
starting the knee correctkxi. Each knee circuit starts 2S 
knee correction when the level of an input signal reach- 
es the knee point NP. 

[0004] An explanatk>n will be given ol the operation of 
a conventional knee circuit in reference to Fig. 8 (see 
also prior art document US-A-4.935,808). 30 
[0005] Fig. 8 illustrates waveform diagrams showing 
color signals that are outputted from the conventional 
knee circuit In Fig. 8. the axis of ordinates (vertical axis) 
shows a level of a color signal that is outputted from the 
knee circuit, and the aocis of abscissa (horizontal axis) 
shows a level of exposure (luminance) of an object. The 
levels of the red corrected cotor signal Rout, the green 
corrected color signal Gout and the blue corrected color 
signal Bout as illustrated in the drawing designate a 
case where an image of a reddish object, for example ^ 
an object having 'skin color', is photographed, in which 
the red color signal Rin having a level higher than those 
of the green color signal Gin and the blue color signal 
Bin. is inputted. 

[0006] When the luminance of the object is enhanced. ^ 
firstly, only the color signal Rin (Rout) reaches the knee 
point NP. As a result, only knee correctkxi with respect 
to the color signal Rin is started (luminance I,), There- 
after, the color signals Gin and Bin successively reach 
the knee point NP and the correction color signals Gout so 
and Bout on which knee correction has been performed 
are outputted (luminance I2. I^)- 
[0007] When the luminance is from I, through Ig, knee 
correction is performed only on the color signal Rin and 
when the luminance is from to I3, knee correction is ss 
performed on each of the color signals Rin and Gin. Fur- 
ther, when the luminance is equal to or more than I3, 
knee correction is performed on all of the color signals 



Rin. Gin and Bin. That is, the corrected cotor signals 
Rout. Gout and Bout on whfch knee correction is per- 
formed are outputted. * ' 
[0008] As explained above, in the conventional knee 
circuit there is a situation in which knee correction is 
performed on only one or two color signals. When knee 
correction is performed on only one or two color signals, 
a correlation of (R-G):(B-G) among the corrected color 
signals that are outputted from the knee circuit differs 
from that of the cotor signals input to the knee circuit. 
The change of correlation signifies that hues differ be- 
tween the input side and the output side of the knee cir- 
cuit. Accordingly, there is a problem in the conventional 
knee circuit tn which the hue on the input side differs 
from the hue on the output side after knee correction is 
performed. 

[0009] This invention has been arrived at in view of 
the above problem and it is an object thereof to provide 
a knee correctton in which the hue on the input side does 
not differ from that on the output side. 
[0010] According to a first aspect of the present inven- 
tion, there is provided a knee circuit comprising a virtual 
luminance signal generating means for generating a vir- 
tual luminance signal Y on the Ijasis of at least one se- 
lected from a group of input signals including a red color 
signal Rin, a green cotor signal Gin and a blue color sig- 
nal Bin, a corrected virtual luminance signal Yk gener- 
ating means for generating a corrected virtual lumi- 
narK;e signal Yk by performing knee correction on the 
virtual luminance signal Y when a level of the virtual lu- 
minance signal Y is equal to or more than a knee point 
NP at whk;h the knee correction is to be started, a pro- 
portional value generating means for generating a pro- 
portional value Kk indicating a ratio of the corrected vir- 
tual luminance signal Yk to the virtual luminance signal 
Y. and a corrected color signal generating means for 
generating corrected color signals Rout. Gout and Bout 
by multiplying each of the color signals Rin. Gin and Bin 
by the proportional value Kk when the level of the virtual 
luminance signal Y is equal to or more than the knee 
point NP 

[0011] According to a second aspect of the present 
invention, there is provided the knee circuit according to 
the first aspect further comprising a high luminance 
cotor suppressing circuit, said high luminance suppress- 
ing circuit having a coefficient generating means for 
generating a first coefficient K<, defined as 

(Gdet - Gin)/(Gdet • Gth). 

a second coefficient K2 defined as 

(Rmax-Yk)/(Rout-Yk). 

and a third coefficient K3 defined as 
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(Bmax - Yk)/(Bout - Yk), 

on the basis of a saturation detectton level Gdet 
specifying a level of the corrected color signal Gout at 
whk:h cok>r cannot be reproduced, a virtual detection 
level Gth which is set to a level that is less than the sat- 
uration detection level Gdet and more than the knee 
point NR a red color maximum output level Rmax spec- 
ifying a maximum level of red color at which output of 
the red color is allowable, and a blue color maximum 
output level Bmax specifying a maximum level of blue 
color at which output of the blue color is allowable, and 

a correction cotor signal forming means for gen- 
erating an output red color signal (Rend) defined as 

Yk + (Roul- Yk)»K(,. 
an output green color signal Gend defined as 

Yk + (Gout - Yk)-Ko. 
and an output blue color signal Bend defined as 

Yk + (Bout - Yk)-Ko 

where Kq^I and where Kq is a minimum coefficient se- 
lected from the group consisting of the respective coef- 
ficients of K-,, K2 and K3, when the level of the green 
color signal Gin is equal to or more than the virtual de- 
tectkxi level Gth, or when the level of the corrected color 
signal Rout is equal to or more than the red coksr max- 
imum output level Rmax, or when the level of the cor- 
rected color signal Bout is equal to or nnore than the blue 
color maximum output level Bmax. 
[0012] According to a third aspect of the present in- 
vention, there is provided the knee circuit according to 
the first or the second aspect, wherein the virtual lumi- 
nance signal generating means generates a virtual lu- 
minance signal Y defined as 

0.6»Gin + 0.3-Rin + 0.1 -Bin. 

[001 3] According to a fourth aspect of the present in- 
vention, there is provided the knee circuit according to 
the first or the second aspect wherein the virtual lumi- 
nance signal generating means generates a virtual lu- 
minance signal Y defined as 

0.625K3in + 0.25^in + 0.125^in. 

[0014] According to a fifth aspect of the present inven- 
tion, there is provided the knee circuit according to the 



first or the second aspect, wherein the virtual luminance 
signal generating means generates a virtual luminance 
signal Y defined as 

5 

0.5«Gin + 0.5*Ria 

a 

[0015] According to a sixth aspect of the present in- 
vention, there is provided the knee circuit according to 

10 the first or the second aspect, wherein the virtual lumi- 
nance signal generating means outputs a color signal 
having a maximum level selected from a group consist- 
ing o( the respective cotor signals Rtn, Gin and Bin as 
the virtual luminance signal Y A further aspect of the 

t5 invention provides a method as defined in claim 7. 
[0016] The knee circuit of the present invention gen- 
erates the virtual luminance signal Y in the virtual lumi- 
nance signal generating means, based on at least one 
selected from the group consisting of the red color signal 

20 Rin, the green cotor signal Gin end the blue cotor signal 
Bin which are inputted to the knee circuit. The corrected 
virtual luminance signal generating means monitors 
whether the virtual luminance signal Y is equal to or 
more than the knee point NP. and generates the correct- 

25 ed virtual luminance signal Yk by performing knee cor- 
rection on the virtual luminance signal Y when it is equal . 
to or nrwre than the knee point NR The proportional val- 
ue generating means divides the corrected virtual lumi- 
nance signal Yk by the virtual luminance signal Y and 

30 generates the proportksnal value Kk showing a ratio of 
the corrected virtual luminance signal Yk to the virtual 
luminance signal Y The corrected color signal generat- 
ing means performs a multiplication of each of the input 
color signals by the proportional value Kk, and outputs 

35 the result as the corrected cok>r signals Rout. Gout and 
Bout, or cotor signals on which knee correction has been 
performed. 

[0017] The knee circuit of the present invention out- 
puts any cotor signals equal to those on the input side. 

^ that is, cotor signals on which no knee correction has 
been performed, or cotor signals all of which have been 
subjected to knee correction. Accordingly, there is no 
situatton In which knee correction is performed on only 
one or two cotor signals. Accordingly, hues on the output 

4S side of the knee circuit are substantially equal to those 
on the input side. 

BRIEF EXPLANATION OF THE DRAWINGS 

so [0018] Fig. 1 is a block diagram of a knee circuit of the 
present invention. 

[0019] Fig. 2 is a flowchart showing the operation of 
the knee circuit of the present tnventton. 
[0020] ^ Fig. 3 illustrates first waveform diagrams of 
ss color signals output from the knee circuit of the present 
invention. 

[0021] Fig. 4 is a second block diagram relating to a 
knee circuit of the present invention. 
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[0022] Fig. 5 is a flowchart showing the operation of 
the knee circuit. 

[0023] Fig. 6 illustrates second waveform diagram of 
color signals output from a knee circuit of the present 
invention. 

[0024] Fig. 7 illustrates third waveform diagrams of 
color sigr^ls output from the knee circuit of the present 
invention. 

[0025] Fig. B illustrates waveform diagrams of color 
signals output from a conventional knee circuit 

Explanation of the Reference Numerals 

[0026] 



1 
2 
3 
4 
5 
6 
7 



knee circuit 

virtual luminance sigr^l generating means 
virtual correction value generating means 
proportional value generating means 
corrected color signal generating means 
coefficient generating means 
output color signal generating means 



[0027] Fig. 1 is a block diagram of a knee circuit of the 
present inventksn. 

[0028] The illustrated knee circuit 1 comprises a mi- 
croprocessor and digital circuits such as k>grc elements. 
Three primary color signals which have been converted 
from analog to digital, that is, the red color signal Bin, 
the green color signal Gin and the blue color signal Bin. 
are inputted to a virtual correction value generating 
means 2. The virtual luminance signal generating 
means 2 generates a virtual luminance signal Y defined 
as the following equation (1 ) based on the input Rin. Gin 
and Bin color signals. 



Y = 0.6«Gin + 0.3^in + 0. 1»Bin 



(1) 



[0029] The virtual luminance signal Y generated by 
the virtual luminance signal generating means 2 is in- 
putted to a virtual correction value generating means 3. 
The virtual correction value generating means 3 gener- 
ates a virtual correctk>n value Yk by performing knee 
correction with respect to the virtual luminance signal Y 
when the level of the virtual luminance signal Y is equal 
to or more than the knee point NR Further, when the 
level of the virtual luminance signal Y is less than the 
knee point NR a virtual correction value Yk that is equal 
to the virtual lumirmnce signal Y is generated. 
[0030] The virtual correction value Yk which has b een 
generated by the virtual correction value generating 
means 3 is inputted to a proportional value generating 
means 4. The proportional value generating means 4 
generates a proportional value Kk by dividing the virtual 
correction value Yk by the virtual luminance signal Y, 
separately input to the proportional value generating 



20 



35 



45 



SO 



SS 



means 4. 

[0031] The proportonal value Kkwhfch has been gen- 
erated by the proportional value generating means 4 is 
inputted to a correction color signal generating means 
5. The corrected cobr signal generating means 5 gen- 
erates a red correction color signal Rout, a green cor- 
rected color signal Gout and a blue corrected cok3r sig- 
nal Bout defined as%ie foltowing equations (2), (3) and 
(4). based on the proportional value Kk and the color 
signals Rin. Gin and Bin that are separately inputted to 
the correction signal generating means 5. 



IS 



Rout = Rin«Kk 



Gout = Gln»Kk 



Bout = Bin»Kk 



<2) 



(3) 



(4) 



[0032] Accordingly, the knee circuit 1 of the present 
invention performs knee correction simultaneously on 
all of the color signals Rin, Gin and Bin and outputs the 
corrected color signals Rout Gout and Bout. 
[0033] An explanation will be given of the operation of 
the knee circuit 1 of the present invention with reference 
to Fig. 2 and Fig. 3. 

[0034] Fig. 2 is a fkiwchart showing the operation of 
the knee circuit 1 of the present inventkxi, S indicating 
the start an E indicating the end. Fig. 3 illustrates wave- 
form diagrams of color signals outputted from the knee 
circuit of the present invention. Fig. 3 illustrates wave- 
form diagrams when signals the same as the three pri- 
mary color signals shown in Fig. 8 are inputted to the 
knee circuit 1. The axis of ordinates (vertical axis) des- 
ignates the level of a color signal that ts outputted from 
the knee circuit and the axis of abscissa (horizontal axis) 
designates exposure (lumiriarice). 
[0035] When the cok>r signals Rin, Gin and Bin are 
inputted to the knee circuit 1, the virtual luminance signal 
generating means 2 generates the virtual luminance sig- 
nal Y (Fig. 2: step SI). The generating of the virtual lu- 
minance, sigr^l Y is carried out successively or during 
a predetermined period. 

[0036] The virtual correction value generating means 
3 determines whether the level of the input virtual lumi- 
r^nce signal Y is equal to or more than the predeter- 
mined knee point NP (step S2), and generates the vir- 
tual correction value Yk by performing knee correctkxi 
on the virtual luminance signal Y (step S3), when the 
level is equal to or more than the knee point NP (Yes). 
[0037] The proportional value generating means 4 
generates the proportional value Kk by dividing the input 
virtual correction value Yk by the virtual luminance sig- 
nal Y (step S4). 

[0038] The corrected cok>r signal generating means 
5 performs mult^lies of each of the input color signals 
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Rin. Gin and Bin by the proportional valua Kk, thereby 
generating corrected color signals Rout, Gout and Bout 
(step S5). When step S5 is perfonmed (when the lumi- 
nance is equal to or more than a luminance 10: Fig. 3). 
the color signals on which knee correctk}n has been per- s 
formed, that ts, the corrected color signals Rout, Gout . 
and Bout, are outputted from the knee circuit.. 
[0039] As explained above, knee correctk)n of the 
color signals Rin, Gin and Bin is achieved by performing 
the processings of steps St throughSS in the knee cir- io 
cuitl. 

[0040] Further, when the level of the virtual luminance 
signal Y is less than the knee point NP in step S2 (No), 
the virtual correctk>n value generating means 3 outputs, 
for example, the virtual correction value Yk, equal to the is 
virtual luminance signal Y. As a result, Ihe proportional 
value generating means 4 outputs the proportk>nal val- 
ue Kk, the value of which is "1 In this case, the correct- 
ed color signal generating means 5 outputs the correct- 
ed color signals Rout, Gout and Bout, each of whwh is zo 
equal to each of the color signals Rin, Gin and Bin (step 
S6). Accordingly, when step S6 is performed (when the 
luminance is less than Iq: Fig. 3), the corrected color sig- 
nals Rout, Gout and Bout, each of which is equal to each 
of the color signals Rin, Gin and Bin. are outputted from . 2S 
the knee circuit. 

[0041] Next, an explanation will be given of a knee cir- 
cuit of the present Invention having a high luminance 
color suppressing circuit in reference to Fig. 4 through 
Fig. 7, When an image of an object having high lumi- so 
nance is taken, the level (luminance) of the cok>r signal 
is excessively high. When the level of the color signal is 
excessively high, so-called cok>r signal saturation oc- 
curs. Color signal saturation means a state in whkih the 
color of an object cannot be reproduced. Generally, a 
video camera is nrxsunted with a high luminance color 
suppressing circuit. When a color signal is generated 
that corresponds to an object having high luminance the 
color of which cannot be reproduced, the high lumi- 
nance color suppressing circuit forcibly sets the color 40 
signal to. for example, white color. 
[0042] The level of a color saturation signal depends 
on each color signal, with the saturation level of the 
green cok>r signal G generally being the lowest. Further, 
saturation levels increase from the red color signal R to 45 
the blue color signal B. The high luminance color sup- 
pressing circuit starts suppressing cok^r signals when 
the green cotor signal Gin reaches it saturation level 
(saturation detection level Gdet). or when each of the 
corrected color signals Rout and Bout reaches each of so 
maximum output levels Bmax and Bmax (for example, 
a maximum level (1 00%) of a video signal) at whch out- 
put is albwable. Specifically, the high luminance cotor 
suppressing circuit performs setting (suppressing) 
which makes these signals approach values indfcating ss 
white with increases In the input level. 
[0043] Fig. 4 is a second bkx:k diagram relating to a 
knee circuit of the present invention. 



[0044] In Fig. 4, portions which are the same as those 
in Fig. 1 have the same reference numerals allocating 
thereto, and explanation thereof will be omitted. 
[0045] A knee circuit la shown in Fig. 4 is provided 
with a high luminance color suppressing circuit 8 com- 
prising a coefficient generating means 6 and an output 
color signal generating means 7. The high luminance 
color suppressing circuit 8 is constituted by a part of a 
digital circuit of a microprocessor or such as a gate cir- 
cuit which constitutes the knee circuit la. 
[0046] The coefficient generating means 6 generates 
a first coefficient established by, for example, the fol- 
towing equation (5) based on the saturation detectten 
level Gdet. a virtual detectk>n level Gth end the green 
cokdr signal Gin, and a second coefficient K2 established 
by, for example, the folkjwing equatton (6) and a third 
coefficient Kg established by. for example, the following 
equation (7), based on the virtual correction value Yk. 
the corrected color signal Rout, the red color maximum 
output level Rmax. the corrected color signal Bout, and 
the blue color maximum output level Bmax. ^ 

= (Gdet - Gin)/(Gdet - Gth) (5) 



Kg = (Rmax - Yk)/(Rout - Yk) (6) 



K3 = (Bmax - Yk)/(Bout - Yk) . (7) 

[0047] Further, the saturation detection level Gdet is 
a threshold specifying a level at whfch the green cokjr 
signal Gin is saturated. The virtual saturation level Gth 
is set to a desired value which is less than the saturatton 
detection level Gdet and more than the knee point NR 
Each of the maximum output levels Rmax and Bmax is 
a value specifying each of the corrected color signals 
Rout and Bout which are at maximum among the cokjr 
signals outputted from the knee circuit 1 . 
[0048] The virtual correcton value Yk which has been 
generated by the virtual correction value generattriig 
means 3. the first coefficient K|. the second coefficient 
K2 and the third coefficient K3 which have been gener- 
ated by the coefficient generating means 6, and the cor- 
rected color signals Rout, Gout and Bout which have 
been generated by the corrected color signal generatffig 
means 5 are inputted to the output cok>r signal gener- 
ating means 7. The output color signal generating 
means 7 selects a minimum coefficient from the input 
first through third coefficients through K3. Thereafter, 
the output color signal generating means 7 generates 
output color signals, that is. a red output cok>r signal 
Rend established by the fblk>wing equation (8), a green 
output color signal Gend established by the folk>wing 
equalkjn (9) and a green output color signal Bend es- 
tablished by the following equation (10) based on the 
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virtual luminance signal Y and the coefftctent Kq. 

Rend = Yk + (Rout - Yk)»KO (8) 



Gend = Yk + (Gout - Yk)»KO 



Bend = Yk + (Bout - Yk)»KO 



(9) 



(10) 



[0049] An explanaton will be given of the operation of 
the high luminance color suppressing circuit 1 of the 
present invention with reference to Fig. 5 through Fig. 
7. Fig. 5 is a second flowchart showing the operation o' 
the knee circuit of the present inventkxi (S is start, and 
E is end). Fig. 6 illustrates second waveform diagrams 
showing the operation of the knee circuit of the present 
invention, and Fig. 7 illustrates third waveform diagrams 
showing the operation of the knee circuit of the present 
invention. In Fig. 6 and Fig.-7, the axis of ordinates (ver- 
tical axis) designates the level of the output color signal 
which is outputted from the high luminance color sup- 
pressing circuit la, and the axis of abscissa (horizontal 
axis) designates the level of exposure (luminance). 
[0050] Further, a structure other than the high lumi- 
nance color suppressing circuit 8 performs the same op- 
eration as that in the case which has previously been 
explained with reference to Fig. 2 and Fig. 3. explanation 
of which will be given mainly with regard to the operation 
of the high luminance color suppressing circuit 8. 
[0051] \A^en the coefficient generating means 6 gen- 
erates the first through third coefficients K,, and K3 
(step S11), the output color signal generating means 7 
determines whether the color signal Gin is equal to or 
more than the virtual detection level Gth (step S12). If 
the result of this determination is no, the output color 
signal generating means 7 determines whether the cor- 
rected signal Rout is equal to or more than the maximum 
output level Rmax (step SI 3). If the result of this deter- 
mination is no, the output color signal generating means 
7 farther determines whether the corrected signal Bout 
is equal to or more than the maximum output level 
Brtiax. (step SI 4). 

[0052] When the color signal Gin has a value that is 
equal to or more than the virtual detectkxi level Gth, the 
result of the determination in step SI 2 is yes as shown 
in Fig. 6. In receiving the result of the determinatk^n. the 
output color signal generating means 7 selects the min- 
imum coefficient Kq from the first through third coeffi- 
cients ki through K3 (stepSIS). Further, the output color 
signal generating means 7 generates the output color 
stgrials Rend. Gend and Bend based on the corrected 
color signals Rout. Gout and Bout, the virtual correctk^n 
value Yk and the coefficient Kq (step SI 6). When step 
SI 6 is performed (when the luminance is equal to or 
more than a luminance I4 and less than a luminance Is: 
Fig. 6), the output color signals Rend, Gend and Bend, 



in which the correlation among the color signals Rout. 
Gout and Bout Is maintained, are outputted from the out- 
put color signal generating rneans 7 (high luminance 
color suppressing circuit 6). ' " * 

5 [0053] When the color signal Rout is equal to or niore 
than the maximum output level Rmax as shown in Fig. 
7, the result of the detenmination in step SI 3 is yes. By 
receiving the result of the determination, the output color 
signal generating means 7 generates the output color' 

10 signals Rend, Gend and Bend. 

[0054] Similarly, when the result of the determination 
in step S14 is yes, steps SI 5 and SI 6 are performed, 
and the output color signals Rend, Gend and Bend are 
generated. Further, the output color signal generating 7 

IS can forcibly set the value of the output cok>r signal Rend 
to the maximum output level Rmax when the result of 
step S1 3 is yes and the value of the output color signal 
Bend to the maximurn output level Bmax when the result 
ol step SI 4 is yes. 

20 [0055] When the result of step SI 4 is no, processing 
of the high luminance color suppression is not per- 
formed. That iS: the output color signal generating 
means 7 outputs the corrected color signals Rout, Gout 
and Bout as the output color signals Rend, Gend and 

2S Bend. 

[0056] As explained above, when steps S11 through 
SI 7 are performed in the high luminance color sup- 
pressing circuit 8. (knee circuit la), the output red color 
signal Rend, the output green cotor signal Gend and the 
30 output blue color signal Bend, wherein high luminance 
color suppression processing has been performed, are 
provided while maintaining the correlation among the 
color signals Rin. Gin and Bin. 

[0057] The present invention is not restricted to the 
35 above embodiments. 

[0058] The virtual luminance signal generating means 
7 may form a virtual luminance signal Y defined as the 
following equation (11) or (12) as well as the equation 
(1). 

40 

Y = 0.625*Gln + 0.25H=lin + 0.l2Min (11) 



45 



Y = 0.5-Gin + O.S^in (12) 



[0059] The virtual luminance signal generating means 
2 may compare the levels of the color signals Rin, Gin 
and Bin in generating the virtual luminance signal Y and 

so use a cok>r signal having a maximum level as the virtual 
luminance signal Y ^ 
[0060] The corrected color signal generating means 
5 may achieve the determination of outputting the cobr 
signals Rin, Gin and Bin as the corrected color signals 

ss Rout, Gout and Bout by monitoring the level of the virtual 
luminance signal Y similar to the virtual correctk)n value 
generating means 3. or by sepeiratety receiving the in- 
formation that the virtual luminaince signal Y does not 
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exceed the level of the knee point NP from the virtual 
correction value generating means 3. 
[0061] With respect to the coefficient generating 
means 6. this may be removed from the high luminance 
color suppressing circuit 6 when the coefficient is set 
to *1 \ that is, when the correlation among the saturation 
detection level Gdet and the respective color signals 
need not be considered. 

[0062] According to the knee circuit of the present in- 
vention, knee correctk)n is perfomned simultaneously 
with respect to all of the color signals Rin. Gin and Bin, 
and therefore, provides color signals after knee correc- 
tion by which the hue on the output side does not differ 
from the hue on the input side. Further, a state is avoided 
in which high luminance color suppression need be per- 
formed on a particular color signal or signals (one or two 
of the corrected color signals Rout. Gout and Bout), 
thereby providing color signals after suppression in 
which the hue on the output side does not differ from 
that on the input side. 



Claims 



1. A knee circuit comprising: 

a virtual luminance signal generating means (2) 
for generating a virtual luminance signal Y on 
the basis of at least one selected from a group 
of Input signals including a red color signal Rin. 
a green color signal Gin and a blue coksr signal 
Bin; 

a corrected virtual luminance signal generating 
means (3) for generating a corrected virtual lu- 
minance signal Yk by performing knee correc- 
tion on the virtual luminance signal Y when a 
level of the virtual luminance signal Y is equal 
to or more than a knee point NP at which the 
knee correction is to be started; 
a proportional value generating means (4) for 
generating a proportional value Kk Indicating a 
ratio of the corrected virtual luminance signal 
Yk to the virtual luminance signal Y; and 
a corrected color signal generating means (5) 
for generating corrected cok>r signals Rout. 
Gout and Bout by multiplying each of the color 
signals Rin, Gin and Bin by the proportional val- 
ue Kk when the level of the virtual luminance 
signal Y is equal to or more than the knee point 
NP 

2. The knee circuit as claimed in Claim 1 characterized 
by comprising a high luminance suppressing circuit, 
said high lumir^ance suppressing circuit having: 

a coefficient generating mearts for generating 
a first coefficient Ki defined as 
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(Gdet - Gin)/(Gdet - Gth). 
a second coefficient Kj defined as^ 

(Rnnax - Yky(Rout- Yk), 
and a third coefficient K3 defined as 

(Bmax- Yk)/(Boul- Yk). 

on the basis of a saturation detectnn level Gdet 
specifying a level of the corrected color signal 
Gout at which color cannot be reproduced, a 
virtual detection level Gth which is set to a level 
that is less than the saturation detection level 
Gdet and more than the knee point NP, a red 
color maximum output level Rmax specifying a 
maximum level of red color at which output of 
the red color is allowable, and a blue color max- 
imum output level Brrtax specifying a maximum 
level of blue color at which output of the blue 
color is allowable; and 

a correction color signal generating means for 
generating an output red color signal Rend de- 
fined as 

Yk + (Rout - Yk)*KQ. 

t' 

an output green co\or signal Gend defined as 

Yk + (Gout - Yk)-Ko. 
and an output blue cok>r signal Bend defined as 

Yk + (Bout - Yk)*Ko 

where Kq^I and Kq is a minimum coefficient select- 
ed from a group consisting of respective coefficients 
of K, , K2 and K3, when the level of the green color 
signal Gin is equal to or more than the virtual detec- 
tion level Gth, when the level of the corrected color 
signal Rout is equal to or nr>ore than the red color 
maximum output level Rmax, or when the level of 
the corrected color signal Bout is equal to or more 
than the blue color maximum output level Bmax. 

The knee circuit as claimed in Claim 1 or 2 charac- 
terized in that the virtual luminarwe signal generat- 
ing means generates a virtual luminance signal Y 
defined as 
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0.6»Gin + 0.3«Rin + 0.1 •Bin. 

The knee circuit as claimed in Claim 1 or 2 charac- 
terized in that the virtual luminance signal general- s 
ing means generates a Anrtua) luminance signal Y 
defined as 

0.625«Gin + 0.25»Rin + 0. 1 25^in. 

The knee circuit as claimed in Claim 1 or 2 charac- 
terized in that the virtual luminance signal generat- 
ing means generates a virtual luminance signal Y 
defineri as is 

0.5-<3in + 0.5»Rin. 

The knee circuit as claimed in Claim 1 or 2 charac- 20 
terized in that the virtual luminance signal generat- 
ing means outputs a color signal having a maximum 
level selected Irom a group consisting of the color 
signals Rin, Gin and Bin as the virtual luminance 
signal 2S 

A method of performing knee correction of color sig- 
nals, comprising the steps of: 

generating a virtual luminance signal Y {SI ) on 30 
the basis of at least one selected from a group 
of input signals including a red color signal Rin, 
a green color signal Gin and a blue cotor signaJ 
Bin; 

generating a corrected virtual luminance signal 35 
Yk (S3) by performing knee correction on the 
virtual luminance signal Y when a level of the 
virtual luminance signal Y is equal to or more 
than a knee point NP at which the knee correc- 
tion is to be started; 40 
generating (S4) a proportional value Kk indicat- 
ing a ratio of the corrected virtual luminance 
signal Yk to the virtual luminance signal Y; and 
generating (S5) corrected color signals Rout, 
Gout and Bout by multiplying each of the color 45 
signals Rin, Gin and Bin by the proportional val- 
ue Kk when the level of the virtual luminance 
signal Y is equal to or more than the knee point 
NR 

so 



PatentaneprOc ho 

1. Kurvenschaltung mit : 

einem ein virtuelles Leuchtdichtesignal erzeu- 
genden Mittel (2) zum Erzeugen eines virtuel- 
' len Leuchtdichtesignals Y auf Basis von wenig- 



ss 



stens einem Signal, selektiert aus einer Gruppe 
von Eingangssignaten bestehend aus einem^ 
roten Farbsignal Rin, einem grOnen Farbsigrial 
Gin und einem blauen Farbsignal Bin; 

einem ein kbrrigiertes virtuelles Leuchtdichte- 
signal erzeugenden Mittel (3) zum Erzeugen ei- , 
nes korrigierten virtuellen Leuchtdk^htesignals 
YK durch die Durchfuhrung einer Kuwenkor- 
rektur an dem virtuellen Leuchtdichtesignal Y, 
wenn ein Pegel des virtuellen Leuchtdichtesi- 
gnals Y einem Scheitelpunkt NP entspricht 
Oder groQer ist als derselbe, bei dem die Kur- 
venkorrektur gestartet wird; 

einem Proportionalwerterzeugungsmittel (4) 
zum Erzeugen eines Proportionalwertes Kk. 
der ein Verhaltnis des korrigierten virtuellen 
Leuchtdichtesignals Yk zu dem virtuellen 
Leuchtdichtesignal Y angibt, und 

einem ein korrigiertes Farbsignal erzeugenden 
Mittel (5) zum Erzeugen korrigierter Farbsigna- 
le Rout, Gout und Bout durch Multiplikatlon je- 
des der Farbsignale Rin, Gin und Bin mit dem 
Proportkjnalwert Kk, wenn der Pegel des virtu- 
ellen Leuchtdichtesignals Y dem Scheitelpunkt 
NP entspricht oder gr63er als derselbe isL 

Die Kurvenschaltung nach Anspruch 1 , dadurch ge- 
kennzeichnet, da3 diese Schaltungsanordnung 
weiterhin eine Hochleuchtdichtefarbunterdruk- 
kungsschaltung aufweist. wobei diese Hochleucht- 
dichtefarbunterdruckungsschaltung die nachfot- 
genden Elemente aufweist: 

ein Koeffizientenerzeugungsmittel zum Erzeu- 
gen eines ersten Koeffizienten K|, defihtert ate: 

(Gdet - Gin)/(Gdet - Gth). 
eines zweiten Koeffizienten Kg, definiert als: 

(Rmax - Yk)/(Rout - Yk), 
und eines drttten Koeffizienten K3, definiert als: 

(Bnr^x - YkVCBout - Yk). 

auf Basis eines Sattigungsdetektbnspegets 
Gdet, der etnen Pegel des korrigierten Farb-si- 
gnals Gout spezifiziert. wobei die Farbe nicht 
reproduziert werden kann, etnen virtuellen De- 
tektkxispegel Gth. der auf einen Pegel ge- 
bracht wird, der niedriger ist als der Sattigungs- 
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detdktlonspegel Gdet und groQdrats dar Schai- 
talpunkt NP. einan Maximatrotausgangspagel 
Rmax, dar alnan maximatan Paget das roten 
Parbtons spazifiziert. wobai die AusHeferung 
des roten Farbtons eriaubt warden kann, und 
einen maxtmalen Ausgangspegel des blauen 
Farbtons Bmax, der einen maximalan Paget 
des blauen Farbtons spazifiziert. wobai Auslie- 
feaing des blauen Farbtons eriaubt weiden 
kann. und 

eines Korrektursignalbildungsmittets zum Er- 
zeugen eines roten Ausgangsfarbsrgnals 
(Rend), definiert als: 

Yk + (Rout - Yk)»K„. 



eines grunen Ausgangstarbsignals (Gend), de- 
finiert ats: 



IS 



Yk + (Gout - Yk)«Ko. 



und eines blauen Ausgangstarbsignals (Bend), zs 
definiert als: 



4. 



Yk + (Bout - Yk)»Ko 

wobei Kq S 1 ist und wobai Kq ein minimaler Ko- 
effiziant ist, sslektiert aus der Gruppe. beste- 
hendaus den betraffenden Koefflzienten K^. Kg 
und K3, wenn der Pegel des grOnen Farbsi- 
gnals Gin dern virtuellen Detektkxispegel Gth 
entsprk:tit oder grower ist als derselbe, oder 
wenn dar Paget das korrlgiertan Farbslgnals 
Rout dam maximalan rotan Fart^ausgangspe- 
get Rmax entspricht odar grower ist als dersel- 
be, Oder wenn der Paget das korrigiarten Farb- 
signals Bout dam maximalan blauen Aus- 
gangsfarbpegal Bmax entspricht oder grd3er 
ist als derselbe. 

Kurvenschaltung nach Anspruch 1 oder 2, dadurcti 
gekennzeichnet, da3 das virtuetta Louclntdichtesi- 
gnalerzeugungsmittet ein virtuelles Leuchtdichtesi- 
gnat Y erzeugt. das definiert wird als: 

0,6«Gin + 0,3»Rin + 0,1 -Bin. 

Kufvenschattung nach Anspruch 1 oder2, .dadurch 
gekennzeichnet, dal3 das virtuelte Leuchtdichtesi- 
gnalerzeugungsmittel ein virlueltes Leuchtdichtesi- 
gnat Y erzeugt, das definiert wird als: 
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0.626-Gin + a25«Rin + 0, 1 25»Bin. 

Kurvenschaltung nach Anspruch 1 oder 2, dadurch 
gekennzeichnet daf3 das virtu elle Leuchtdfchiesi- 
gnaterzeugungsmittel ein virtuelles Leuchtdfchlesi- 
gnat Y erzeugt das definiert wird als: 

0,5«Gin +0,S»Rin. * ' 

Kurvenschaltung nach Anspruch 1 oder 2. dadurch 
gekennzeichnet, daQ das virtuelle Leuchtdichlesi- 
gnalerzeugungsmittet ein Farbsignal ausgibt mit ei- 
nem maxirnalen Pegel. setektiert aus einer Gruppe. 
bestehend aus den betreffenden Farbsignalen Rin. 
Gin und Bin als das virtuelle Leuchtdichtesignal. 

Verfahren zum OurchfOhren einer Kurvenkorrektur 
an Farbsignalen, wobei dieses Verfahren die nach- 
folgenden Verfahrensschritte umfaRt 

die Erzeugung eines virtuellen Leuchtdk^tesi- 
gnals Y (SI) auf Basis wenigstens eines Etn- 
gangssignals, selektiert aus einer Gruppe von 
Eingangssignalen, bestehend aus einem roten 
Farbsigrial Rin. einem grunen Farbsignal Gin 
und einem blauen Farbsignal Bin; 

die Erzeugung eines korrigierten virtuellen 
Leuchtdichtesignals Yk (S3) durch Durchfuh- 
rung einer Kurvenkorrektur an dem virtuellen 
Leuchtdichtesignal Y, wenn ein Paget des vir- 
tuellen Leuchtdkrfitesignais Y einem Scheitet- 
punkt NP. an dem die Kurvenkorrektur gestartet 
warden soil, entspricht oder groBer ist als der- 
selbe: 

die Erzeugung (S4) etnas Proportionalwertes 
Kk. der ein verhSttnis des korrigierten virtuellen 
Leuchtdichtesignals Yk zu dem virtuellen 
Leuchtdichtesignal Yi angibt. und 

die Erzeugung (S5) korrigierter Fartjsignate 
Rout, Gout und Bout durch Multiplikatkxi jedes 
der Farbsignale Rin, Gin und Bin mit dem Pro- 
porttonatwert Kk, wenn der Pegel des virtuellen 
Leuchtdichtesignals Y dem Schettelpunkt NP 
entspricht oder groSer als derselbe ist. 



Revendtcatlone 

1. Circuit en coude cbmprenant : , • *. , J 

des moyens de prdductkin de signal de lumi- 
nance virtual (2) pour produire un signal de lu- 
minance virtuet Y sur la base d*au moins un si- 
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gnal choisi parmi un groupe da signaux d'en- 
trde constrtud d'un signal couleur rouge Rin. 
d'un signal couleur vert Gin et d*un signal cou- 
leur bleu Bin ; 

des moyens de production de signal de lumi- s 
nance virtue! comgd (3) pour produtre un signal 
de luminance virtue! corrigd Yk en ex^utant 
una correction en coude sur le sigr^t de lumi- 
nance virtue! Y torsqu'un niveau du sigr^l de 
luminance virtuel Y est 6ga! ou supine ur k un io 
point de coude NP auquel la correction en cou- 
de doit dtre arrxsrcSe ; 

des moyens de production de valeur propor- 
tionnelle (4) pour produire une valeur propor- 
tionnetle Kk indiquant un rapport du signal de is 
luminance virtuel corrigd Yk au signal de lumi- 
nance virtuel Y, et 

des moyens de production de signal couleur 
corrigd (5) pour produire des signaux couleur 
corrigds Rout, Gout et Bout en multipliant cha- 20 
cun des signaux couleur Rin, Gin et Bin par ta 
valeur proportionnelle Kk k>rsque te niveau du 
signal de luminance virtuel Y est 6gal ou supe- 
rieur au point de coude NP. 

25 

Circuit en coude sulvant la revendicatlon 1 , carac- 
t^risd en ce qu'il comprend un circuit de suppres- 
sion de luminance dievde. ledit circuit de suppres- 
sion de luminance ^levSe comportant : 

30 

des moyens de productk>n de coefficient pour 
produire un premier coefficient defini tel 
que : 

35 

(Gdet - Gin)/(Gdet - Gth), 
un deuxifeme coefficient Kg defini tel que : 

(Rmax - Yk)/(Rout - Yk), ^ 
et un troisidme coefficient K3 ddfini tel que : 

(Bmax - Yk)/(Bout - Yk), ^ 

en se basant sur un niveau de dStectksn 
de saturation Gdet ddsignant un niveau du si- 
gr^l couleur corrigS Gout auquel la couleur ne so 
peut dtre reproduite. sur un niveau de detection 
virtuel Gth qui est fixd k un niveau infdrieur au 
niveau de detection de saturation Gdet et su- 
p^rieur au point de coude NP, sur un niveau de 
sortie maximal de couleur rouge Rmax spdci- 55 
fiant un niveau maximal de couleur rouge 
auquel la sortie de la couleur rouge peut dtre 
autoHsde. et sur un niveau de sortie maximal 



de couleur bleue spdcifiant un niveau maxinnal 
de couleur bleu auquel la sortie de ta couleur 
bleue peut dtre autorisde, et . . 
des moyens de productkxi de signal couleur de 
correction pour produire un signal couleur de 
sortie rouge Rend defini tel que : 

* Yk + (Rout-Yk)»Ko. - 

un signal couleur de sortie vert Gend ddftni tel 
que : 

Yk + (Gout-Yk)»Ko, 

et un signal couleur de sortie bleu Bend ddfini 
tel que : 

Yk + (Bout - Yk) • Kq, 

oil Kq ^ 1 et Kq est un coefficient mininr^l choisi par- 
mi un groupe composd des coefficients respectifs 
K, , K2 et K3, lorsque le niveau du signal couleur vert 
Gin est 6gal ou supdrteur au niveau de detection 
virtuel Gth. lorsque le niveau du signal couleur cor- 
rig6 Rout est dgal ou sup6rieur au niveau de sortie 
maximal de couleur rouge Rmax, ou lorsque te ni- 
veau du signal couleur corrig6 Bout est egal ou su- 
pdrieur au niveau de sortie maximal de couleur bleu 
Bmax. 

3. Circuit en coude suivant ta revendication 1 ou 2, ca- 
ractdrisS en ce que les moyens de production de 
signal de luminance virtuel produisent un signal de 
luminance virtue! Y ddfini tel que : 

0.6 • Gin + 0,3 • Rin + 0,1 • Bin. 

4. Circuit en coude suivant la revendication 1 ou 2. ca- 
ractdrisd en ce que les moyens de production de 
signal de luminance virtuel produisent un signal de 
luminance virtuel Y ddflni comme s>iit : 

0,625 • Gin + 0,25 • Rin + 0. 1 25 • Bin. 

5. Circuit en coude suivant la revendication 1 ou 2, ca- 
ractdrtsd en ce que les moyens de production de 
signal de luminance virtuel produisent un signal de 
luminance virtuel Y ddfini tel que : 

0,5 • Gin + 0,5 • Rin. * 

6. Circuit en coude suivant ta revendication 1 ou 2, ca- 
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ractdrisd en ce qua Ids moysns de production de 
signal da luminance virtual produtsent un signal 
coutaur prdsantant un niveau maximal choisi parmi 
un groupa compost das signaux coulaur Rin, Gin 
at Bin en tant que signal de lumlriance virtuel 5 

Proc^dd de realisation de correction en coude de 
signaux couleur. proc^dd comprenant las dtapes 
suivantes: 

10 

produire un signal de luminance virtuel Y (SI ) 
sur la base d*au moins un signal choist parmi 
un groupe de signaux d'entrde comprenant un 
signal couleur rouge Bin. un signal couleur vert 
Gin et un signal couleur bleu Bin ; is 
produire un signal de luminance virtuel corrig6 
Yk (S3) par la realisation d'une correction en 
coude sur le signal de luminance virtuel Y lors- 
qu'un niveau du signal de luminance virtuel Y 
est egal ou supdrieur d un point de coude NP 20 
auquel la correction en coude doit dtre 
amorc6e ; 

produire (S4) une valeur proportionnelle Kkqui 
reprdsente un rapport du signal de luminance 
virtuel corrigd YK au signal da luminance virtuel 2S 
Y et 

produire (S5) des signaux couleur corrig^s 
Rout, Gout et Bout en multiptiant chacun des 
signaux couleur Rin, Gin et Bin par la vateur 
proportionnelle Kk torsque la niveau du signal 30 
de luminance virtuel Y est ^gal ou sup^rieur au 
point de coude NP. 
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